INTRODUCTION AND PRELIMINARIES
where H, is an n-dimensional complex Hilbert space with orthonormal basis {el, e2,. . . ,en} if n is finite, or {el, ez, . . . ) if n = m. For each i = 1 , 2 , .. . , Si E B(F2(H,)) is the left creation operator with ei, i.e., Sit = ei@[, < E F2(H,).
We shall denote by P, the set of all p E F2(H,) of the form where ao, ail,,.ik E C and the sum contains only a finite number of summands.
The set P, may be viewed as the algebra of polynomials in n non-commuting indeterminat*es, with p @ q, p, q E Pn,as multiplication. Define FF as the set of all g E F 2 ( H n ) such that where /I . 11 = I/ . IIF~(H,).(FF,11 . 1 1 , ) is a non-commutative Banach algebra PO^].
We denote by A, the closure of Z?, in (FF,// . (1,). The Banach algebra FF (resp. An) can be viewed as a non-commutative analogue of the Hardy space H m (resp. disc algebra); when n = 1 they coincide.
Let (B(X)")l denote the unit ball of (B(X)")l, i.e., {(TI,.. . , T,,) E~(7-1)" CT,T~"<
2=1
For any sequence TI, T2, . . . , T, E B ( X ) and p E P, given by (1.1) we denote by p(Tl,. . . , Tn) the operator acting on X, defined by According to [Po31 the mapping
is a contractive homomorphism.
A sequence Al, . . . ,A, E B ( X ) will be called completely polynomially bounded 2 CII(~z3)II.~fm(~,).
Here of course we consider A, as a subalgebra of the C*-algebra C*(S1,. 
for any p, q E P, c C * ( S l , .. . ,S,). Here P; stands for (p(S1,. . . ,S,)*;p E P,).
Using the extension theorem of Arveson [Arv] we infer that there is a completely positive linear map Q : C*(Sl,. . . ,Sn) B(X) such that According to Stinespring's theorem [S] (2:5)
where .ir is a *-representation of C*(S1,. . . ,S,) on some Hilbert space IC and V is a bounded operator from ' Ft to IC. Since Q(1) = I, it follows that V*V = I, that is, V is an isometric embedding of ' Ft in IC. Using V, we can identify ' Ft with a subspace of IC, and (2.5) becomes Q(f) = PX.ir(f)lx, Px being the projection of IC it follows that {.ir(S,))y=, are isometries with orthogonal ranges. On the other hand, the relations (2.3), (2.4), (2.5) imply p(Al, . . . ,A,) = P~p(.ir(Sl), . . . ,.ir(S,))Ix, for any i = 1 , 2 , .. . ,n and p E P; that is, { T ( S~) )~=~ is an isometric dilation of In [Po31 we proved that if S1,. . . ,S, are the left creation operators on the Fock space F2(H,), then the Banach algebras Alg(S1, . . . ,S,) and An are isometrically
isomorphic. In what follows we will obtain a more general result. Hence, has a unique extension to the disc algebra A,. Therefore -cP is a character of A,. Let MAnbe the set of all characters of A, and let Q : (en), --t MA* be defined by Q(A) = ax.
DISCALGEBRAS AND COHOMOLOGY
Let A be a complex Banach algebra with unit, X a Banach A-bimodule, and X' the dual Banach A-bimodule (see [BD] ). We need to recall from [BD] a few definitions.
A bounded X-derivation is a bounded linear mapping D of A into X such that (4.1) D(ab) = (Da)b+ a(Db), for any a, b E A.
The set of all bounded X-derivations is denoted by Z1(A, X ) . For each x E X let us define 6, : A -t X by &(a) = ax -xa. We call 6, an inner X-derivation, and denote by B1(A,X) the set of all inner X-derivations. The quotient space Z1(A, X)/B1(A, X ) is called the first cohomology group of A with coefficients in X , and it is denoted by H1(A, X). A Banach algebra A is said to be amenable if H1 (A, X') = (0) for every Banach A-bimodule X .
In what follows we shall show that the disc algebras An (n = 2,3,. . . ,cm) are not amenable. Of course C, the set of all complex numbers, is a Banach A,-bimodule under the module multiplication where for each f E An, f (0) := @(o,,,,.,) ( f ) (see the relation (3.7)). Notice that IX.fl<lXlllfllm, f o r a n y X~C , f~A n . In particular, for any { u~) , " =Ẽ E2,g= C aiei is in A, and lgI, = g l a . In this i=l case the relation (4.3) shows that for any {ai),"=, E 12. Hence we deduce that {Xi)glE E2. Now it is clear that H1(A,, C) 2: (Cn,+) for n = 2,3, . . . , and H1(A,, C) P (1" +) .
Since C is a dual bimodule, we have the following. 
,S,)
If A = (Al,.. .,A,) is an n-tuple of operators acting on 'Ft, then the joint left (resp. right) spectrum of A is the set of n-tuples of complex numbers X = (A1, X2, . . . ,A,) such that the left (resp. right) ideal of B(7-l)generated by the set {A1 I -Al, X 2 1 -A2, . . . ,X,I -A,) does not contain the identity operator (see [Bl] ,
[B2]). Let us denote the left (resp. right) spectrum of A by al(A) (resp. a,(A)). Let S1,.. . ,S, be the left creation operators on the full Fock space F2(H,). 
